Abstract -Crude extracts prepared from marine organisms, which were ccllected in southern Pacific waters and classified into 10 groups, were applied to the pharmacological screening system which consists of 7 assays. The activity index which reflects both the probability and the potency of each group for each assay was derived from the statistical analysis of the screening result. Pharmacologically active constituents, i.e. cytotoxic compounds, coronary vasodilative compounds, and hypotensive compounds were isolated and identified.
INTRODUCTION
We carried out a random screening of a wide variety of marine organisms collected in southem Pacific waters, in order to accumulate information regarding their pharmacological activities. The 583 specimens were lyophilized and first extracted with ethanol to prepare the lipid soluble extracts and then with 40 % aqueous ethanol to prepare water soluble extracts. The crude extracts were applied to the pharmacological screening system which consists of antimicrobial assay, cytotoxicity assay, coronary vasodilation assay, cardiotonic assay, antiulcer assay, angiotensin converting enzyme inhibition assay, and platelet aggregation inhibition assay. The crude extracts which showed strong pharmacological activities were selected and submitted to the purification procedures; the fractionations were followed by monitoring the activities.
PHARMACOLOGICAL SCREENING Antimicrobial assay. Paper disk method was applied to the following microorganisms; ylococcus aureus, Bacillus subtilis, Micrococcus luteus, Mycobacterium smegmatis, Escherichia coli, Pseudomonas aeruginosa, Aspergillus flavus, and Candida albicans. The potencies of antimicrobial activities were evaluated based on the diameters of the inhibition zones at the test concentration of 5,000 pg/ml/disk; -(diameter = 0 mm), ± (0 mm < diameter s 10 mm), + (10 mm < diameter 14 mm), ++ (14 mm < diameter 20 mm), +++ (20 mm < diameter).
Cytotoxicity assay. The lethal effects on PV cultured cells transformed with polyoma virus were evaluated by T/C %; T/C = number of living cells in the test culture / number of living cells in the control culture; -(at 100 pg/ml test concentration, on 8th day: 60 % < T/C), ± (at 100 pg/ml test concentration, on 8th day: T/C 60% and at 10 pg/ml test concentration, on 8th day: 60 % s T/C), + (at 10 pg/ml test concentration, on 8th day: 40 % < T/C < 60 %), ++ (at 10 pg/ml test concentration, in 24 hours: 0% < T/C 40 %), +++ (at 10 pg/ml test concentration, in 24 hours: T/C = 0 %).
Coronary vasodilation assay. The test extracts were screened on isolated guinea pig hearts with use of Langendorf's perfusion technique. The potencies of the activity were evaluated comparing with the standard activity (100 %) of papaverine (33 pg/heart); -(effect < 50 % at 500 pg/heart of water soluble extracts and effect 20 % at 100 pg/heart of lipid soluble extracts), + (so % effect at 500 pg/heart and effect < 50 % at 100 pg/heart of water soluble extracts and 20 % effect < 50 % at 100 pg/heart of lipid soluble extracts), ++ 50 % s effect at 100 pg/heart and effect < 50 % at 10 pg/heart), +++ (So % s effect at 10 pg/heart).
Cardiotonic assay. The test extracts were screened on isolated guinea pig hearts with use of Langendorf's perfusion technique. The potencies of the activity were evaluated by comparing with the standard activity of papaverine (33 pg/heart); -(effect at 500 pg/heart < standard), + (standard effect at 500 pg/heart and effect at 100 pg/heart < standard), ++ (standard effect at 100 pg/heart). Antiulcer assay. Mice were kept immersed in water at 23° C for 5 hours in order to form stressed ulcers on their stomachs. Antiulcer activity was evaluated based on the extent of inhibition effect on the ulcer formation at 500 mg/kg dose of a test extract; -(inhibition
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Angiotensin converting enzyme (ACE) inhibition assay. ACE inhibition assay was carried out by the quantitative analysis of hippuric acid produced from hippuril-L-hystidil-L-leucine with ACE. The crude enzyme was prepared from pig lung extract. The activity was evaluated based on 100 % inhibition caused by adding hydrochloric acid; -(inhibition < 30 %), + (30
concentrations were 400 pg/mi for the water soluble extracts and 600 pg/ml for the lipid soluble extracts.
Platelet aggregation inhibition assay. The inhibition effects on the platelet aggregations with adenosine 5-diphosphate (ADP), collagen, or arachidonic acid were evaluated; -(no inhibition), ± (200 11g/ml < IC50), + (100 pg/ml < IC < 200 pg/ml), ++ (10 pg/ml < IC 100 pg/ml), +++ (IC 10 pg/ml).
The 415 specimens out of the 583 specimens were submitted to the statistical analysis; the marine specimens were classified into 10 groups; sponges, algae, corals, sea cucumbers, higher plants, snails, sea urchins, tunicates, sea anemones, and others ( Table 1 ). The activity index which varies from 0 to 400 was introduced in order to find the classificationactivity relationship ( Table 2) . As an example, the calculation of the activity index of the sponge group for cytotoxicity is shown here; 2.1 %, 2.8 %, 13.4 %, 33.8 %, and 47.9 % of the test extracts showed the activities +++, ++, +, ±, -. The factors 4, 3, 2, 1, 0 were given to the activities +++, ++, +, ±, -, and the activity index was calculated as follows; (4 x 2.1) + (3 x 2.8) + (2 x 13.4) + (1 x 33.8) + (a x 47.9) = 77 (Table 3) .
Classification -activity relationship. The result of the first screening showed the following profile. 1) Sponge extracts showed moderate values of antimicrobial activity indices for Gram-positive bacteria.
2) Sea cucumber extracts showed large values of antimicrobial activity indices for a fungus and a yeast, and also a large value of cytotoxicity index.
3) Sea anemone extracts showed a moderate value of antimicrobial activity index for Bacillus subtilis. 4) Most of the groups showed large values of activity indices for coronary vasodilation activity and cardiotonic activity; these are partly due to free fatty acids and/or arnines contained in many of the test extracts.
CYTOTOXIC SUBSTANCES
Clavularins from a soft coral, Clavularia koellikeri. A new class of cytotoxic compounds, clavularin A la and clavularin B lb were isolated from a soft coral, Clavularia koellikeri collected in Okinawa, Japan. We proposed the structures 2a and 2b for clavularin A and B based on the spectroscopic studies (ref. 1). However, in the subsequent Corrigendum (ref.
2), we revised the original proposals and assigned the sevenmembered ring structures la and lb based on the sodium borohydride reduction of clavularin A. The carbon sequence from C-i to C-9 in clavularin A was fully established by the intensive decoupling studies of its 'H n.m.r. spectra ( An amino alcohol from a soft coral, Lemnalia sp. A cytotoxic amino alcohol 3a was isolated from a soft coral, Lemnalia sp. collected in Gold Reef, Queensland, Australia. Strong cytotoxicity, T/C 0 % at 10 ig/mi was shown. The structure, 2-aminooctadecane-3-ol 3a was assigned based on the spectroscopic studies on the diacetate 3b. We also isolated one of the yellow compounds 4 as a cytotoxic constituent in Hymeniaciadon aldis collected in Okinawa, Japan and also in Phakellia flabellata collected in Green Island, Queensland, Australia. A moderate cytotoxicity, ( T/C 32.5 % at 100 ig/ml) was shown. Cyclic peptides from a compound ascidian. Two cytotoxic cyclic peptides, ascidiacyclamide and ulithiacyclamide '7 were isolated from an unidentified species of compound ascidian collected in Rodda Reef, Queensland, Australia; T/C 0 % at 10 pg/mi was shown for both compounds. Ulithiacyciamide has been reported by Ireland, et al. (ref. 8) . The structure of ascidiacyclamide was determined mainly by a hydrolysis reaction to give isoleucine, threonine, and another hydrolysate, and also by 'H n.m.r. and '3C n.m.r. studies including decoupling studies (Table 4 and Furano-sesterterpenes from Ircinia wistari. Furano-sesterterpenes, ircinianin 9a and its hydrolyzed form 9b were isolated as coronary vasodilative constituents and also as antimicrobial constituents of Ircinia wistari collected in Swain Reef, Queensland, Australia; ircinianin has been reported by Hofheinz, et al. (ref. 14) . The hydrolyzed form 9b showed a slightly higher activity (ED50 = 11 pg/heart) than the lactone form 9a (ED50 = 22 pg/ heart). The pharmacological effects of the xestospongins were tested by use of anesthetized dogs, and compared with the effects of papaverine. Blood flows of the coronary artery, vertebral artery, and femoral artery were increased; the effects were as strong as those of papaverine. The selectivity of relaxation effects on spiral strips was shown; xestospongins caused relaxation of the basilar artery which was partially contracted with Krebs solution containing 40 inN KC1. The effect was as strong as that of papaverine, while the -effects on the coronary artery, femoral artery, and renal artery were much smaller. 51.39 and 75.82. These data suggested the cerebroside structure which has one primary amide, one double bond, one sugar, and one long chain carbon unit. The proton sequences in part G and part S (Fig. 4) were determined by two dimensional 'H n.m.r. spectra of the heptaacetate ( 
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